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(54) CROSSLINK CURABLE RESIN COMPOSITION LAMINATE 

(57)Abstract: 

PURPOSE: To obtain a thtn crosslink curable resin composition laminate which can be used 
as metal working resist and high resolution by laminating a support film, a crosslink curable 
resin layer made of specific crosslink curable resin composition having a specific thickness 
value and a protective film. 

CONSTITUTION: A crosslink curable resin composition laminate is formed of a support film, 
a crosslink curable resin layer and a protective film. Crosslink curable resin composition for 
forming the layer is formed of thermoplastic polymer for binder in which one type of a,fi - 
unsaturated carboxyl group- containing monomer having 3-1 5 carbons atoms of a range of 
15-35wt.% is copolymerized with other copolymerizable monomer of 85-65wt.%, one type of 
crosslinkable monomer having two or more ethylene unsaturated groups in one molecule, 
photopolymerization initiator and ultraviolet absorber, wherein 0.01-10 pts.wt. of the 
absorbent is contained in total 100 pts.wt. of the thermoplastic polymer and the 
crosslinkable monomer. A thickness of the layer is 1~30jU m. 
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(54) CROSSLINK CURABLE RESIN COMPOSITION LAMINATE 

PITOPOS& To obtain a thin crosslink curable resin composition laminate which can be used as metal working resist and high 
resolution by laminating a support film, a crosslink curable resin layer made of specific crosslink curable resin composition having a 
specific thickness value and a protective film. 

CONSTITUTION* A crosslink curable resin composition laminate is formed of a support film, a crosslink curable resin layer and a 
protective film. Crosslink curable resin composition for forming the layer is formed of thermoplastic polymer for binder in which one 
type of α,β-unsaturated carboxyl group- containing monomer having 3-15 carbons atoms of a range of 15-35wt./o is 
copolymerized with other copolymerizable monomer of 85-65wt.%, one type of crosslinkable monomer having two or more ethylene 
unsaturated groups in one molecule, photopolymerization initiator and ultraviolet absorber, wherein 0.01-10 pts.wt. of the absorbent 
is contained in total 100 pts.wt of the thermoplastic polymer and the crosslinkable monomer. A thickness of the layer is l-30μm. 
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[Detailed Description of the Invention] 

[Sd of the Invention] this invention relates to the layered product which has the photopolymerization nature resin constituent in 
which development is possible by the alkaline aqueous solution. 

«SSS with a^Llfne-water solution are known as a hardened type resin layer the influence on an envronment and the 
aZ film resist alkali development type [ from the profitableness of a manufacturing cost ] are in use 

ht^peS type dry film resist which has a protection film and a support film exfoliates a 

[0004] while the opemion me duw y f ormat i 0 n - a hardened type resin side is laminated with heat in a copper clad 

So^TmS^M^- Subsequently, after removing a support film, the development elimination of me unexposed 

begS dTESLg by etching or plating, the dry film resist conventional* used for the printed wired board 

dimmed eTen Tf it mis thin micknesslhose thickness is too thick even if it is going to use convent.ona.ly the dry film resist used 
for the printed wired board manufacture as it is. 

KL^ to be Solved by the Invention] thin bridge formation of the thickness which the purpose of this invention conquers the 
SSSMlM^mm^ high resolution as a resist for metalworking - it is in offering a hardened type resin 

constituent layered product (dry film resist) 

and beta-unsaturation carboxy group ™ lusl0n n ~ e ; ? °, 0 * SS Z ™»><>mers "»ich have wo or more e ^ kne 
which o*er co^lymen = m ^^^^^^^^SZ^r (b-3) and an ulm.vio.et ray absorbent 

SSTSSi^lS bridge formation - in case the .aminating of the hardened type;«in constituent layered product is carried out 
on a bKSn order to use a hot roll laminator, a parvus thing has the des.rab.e deflation by heat etc. 



[001 1] As an example of a support film (A), PET film (the poly terephthalate film), PEN film (polyethylenenaphthalate film), 

10012^ Tteltodtaestof a^pport film (A) has desirable 10-40 micrometers. If too thin, a thermal contraction will tend to happen at 
the time of a lamination, if too thick, it will be disadvantageous in cost and resolution will also tend to fall. „.„.... 
rOOBl the bridge formation in this invention - alpha which has 3-15 carbon atoms so that the thermoplastic polymer (b-1) for binders 
which constitutes a hardened type resin constituent (B) can be developed in the alkali thin aqueous solutions, such as a sodium 
carbonate, a kind of beta-unsaturation carboxyl group inclusion monomer, or more than it - a copolymer component - carrying out - 
15 - 35 % of the weight -it is required at a rate to carry out copolymerization 

r00141 As m example of this carboxylic-acid type monomer that can be used, there are an acrylic acid, a methacryhc acid a cinnamic 

acid a crotonic acid, a sorbic acid, an itaconic acid, a ****** all acid, a maleic acid, a fumaric acid, etc., and these half-ester or 

anhydrides are also usable. Among these, the most desirable compounds are an acrylic acid and a methacryhc acid. 

100151 These carboxylic-acid type components need to use so that the content m a copolymer may serve as 15 - 35% of the weight of a 

domain As for less than 15% of the weight of a thing, development cannot do the carboxylic-acid type component content in a 

copolymer with an alkaline-water solution, or development time is taken too much for a long fme, and a fall of resolution is caused^ 

On the other hand, since that to which the amount of copolymerization of this carboxylic-acid type component exceeded 35 A of the 

weight becomes that also swell the optical hard spot for leaving as a pattern, and it is easy to be removed by the aUcahne developer, for 

obtaining a high-resolution pattern, development control becomes difficult, and the durability of a hard spot also .falls 

[S the bridge formation in this invention - the component which constitutes the thermoplastic po ymer (b-1) for bmders which 

constitutes a hardened type resin constituent (B) and in which other copolymerization is possible - a general formula [I] 

;oon] ' ' 

Formula 21 
iu~uuuuu3 



100181 (R is the alkyl group or halogen atom which has H and 1-6 carbon atoms among a formula.) The 10 - 40 % of the weight of the 
3rd fold affinity m^ttefwmch consists of a kind or the compound beyond it with which the alkyl acrylate and fte hyoVoxyalkyl 
machine wTwhich an alkyl group has 1-8 carbon atoms are chosen out of the group which consists of foe hydroxyalkyl i acrylate 
Xh has 2 8 carbon atorn^, An aUcyl group 1-8 carbon atoms It is desirable that it is the 30 - 70 % of the weight of the 4th-fold 

.matter which consists of one sort or the compound beyond it with which the alkyl methacrylate and the hydroxyalkyl machine 
which it has are chosen out of the group which consists of the hydroxyalkyl methacrylate wh,ch has 2-8 carbon atoms 
[OOW] The 2nd-fold affinity matter by which copolymerization may be carried out to the thermoplastic polymer (b-1) for bmders is a 
general formula [I]. 
[0020] 
[Formula 3] 



[0021] (- R is the alkyl group or halogen atom which has H and 1-6 carbon atoms among a formula They are the compound shown 

JoVaS^^^ 

rn^hinp * hvHmwl or a haloeen may be mentioned, and the domains of the substitute residue of the benzene ring may be 1-5. 
SeSe sBSis are sulgS" S-P* -* « * methyl or t-butyl. The most desirable compound is styrene among these 

KThe domain with desirable still desirable carrying out copo.ymerizatio r , «r * ese ^ " 
2 - 25% of the weight of a domain among the thermoplastic polymer (b-1) for binders is 3 - 20 % of the weight. The amoun 1 ot 

component is ufthe chemical resistance excellent in less than 2%. ?*£^J^£* weignt 
inclination which cannot folly discover especially plating-proof nature, in some by which this component exceeded 25 /o ot ™ weignt 
con" ^t vXpmenUime and sub.ation time of a dry film resist which are obtained become long too much, and there .s an 

atomic numbers 2-8 - at least - a kind - it is . As an example of these compounds, methyl acrylate, ethyl acrylate, n propyiacryiate, 



iso-nroovlacrvlate n-butyl acrylate, sec-butyl acrylate, t-butyl aery late, 2-hydroxyethyl acrylate, 2-hydroxy propylacrylate 

2 ^etoylhSSate, e.c^re mentioned. The most desirable compounds are methyl acrylate, ethyl acrylate, n-butyl acrylate, and 

[0025] In order mat tnese acryi JP m domain with desirable still desirable carrying out copolymenzation so that it may 

^trS 10 - 40% of ,he ™w of a domain is ,5 ; " % ^rit" 71,6 d r mm 

SnwmchTecontemof racr^late type component has enough flexibility in less than 10°/o of the we.ght of a 
obtohied bit me adhesion to a base material is inadequate and there is an inclination that the platmg-proof nature and ^hmg-proof 
na£re of a resfat fall. On the other hand, in case that to which the amount of copolymerization of the polymenzation nature matter of 
SoveSrf exceeded 40 % of the weight rolls and saves on a roll the dry film [ that a resist resin .s conversely soft ] resist passed 
* er whTch .and obtained, it has the inclination that a resist resin causes the so-called cold-flow phenomenon which oozes from between 

SthSSXl methacrylate which has the hydroxyalkyl machine of the alkyl methacrylate which copolymenzation is carried 
™,Hn orde Sfnnity matter by which copolymenzation may be carried out into the thermoplastic polymer (b- 1) for 
SL^^t<S«£TgS£ transition temperate) conjointly to the thermoplastic polymer (b-1) for binders with alky. 
KrtZThyZZZl acrylate, and has the alkyl group of the carbon atomic number, 1-8, and the carbon atomic numbers 2-8 - a 
^. Und-hfc A an example of these compounds, methyl methacrylate, ethyl methacrylate, n-propyl methacrylate, iso-propyl 
SacSe n-buw mtthacrylate sec-butyl methacrylate, t-butyl methacrylate, 2-hydroxyethyl methacrylate, 2-hydroxy propyl 
meSale, 5-emy.hexyl meihacrylate, etc. are mentioned. The most desirable compound is methyl methacrylate among these 

[0°M7] Thtdomain with desirable still desirable carrying out copolymerization so that these methacrylate component may serve as 30 - 
TO* of the weight of a domain among the thermoplastic copolymer (b-1) for binderc >s 35 - 65 % of* ^weight 
rnfilXl the merrnoolastic polymer (b-1) for binders used in this invention - bridge formation - it is desirable 45 - 75 we.ght section 
and XSo 70 ^e£ ection inclusion is carried out preferably in the hardened type resin constituent 100 weight section bridge 
folS o -^film resist obtained if the content of the thermoplastic polymer (b-1) for binders becomes under 45 weigh sec ion 
iTe ZScirJof a hardened type resin layer is easy to be spoiled, sufficient layer intensity is hard » * «^ and ,t is easy to 
eenerate a cold flow and is in the inclination that sublation time also becomes long On the other hand, if the content of this 

exceeds 75 weight section, the flexibility of a resin constituent will be low and the adhesion force on the 
Sceof ^CTmXia wUl be easy to be spoiled. Moreover, if a hardening layer after exposing such a resin constituent ,s 
dTdSLrr^gTatrwull lost, or'sufficient chemical resistance especially plating-proof nature, and etching-proof nature are 

S]££££^ formation in this invention - a, least one sort of cross-linking monomers (b-2) wh*h constitute a hardened type 
Honstit'uentandlhich have two or more ethylene na^ 

sEr^rew,^^ 



******** 



roll pro 



acryiaie, Z anu i-wv« ^ v»'^v-v-; j . ' , **;********* /Wtsrt arrvlnte ************ ( 

Dolvpropyleneoxy phenyl] propane, Hydroxy pivalate neopentyl ************ (meta) acrylate w . atA 1 
KiV*******^ ******** r oll ******** (meta) acrylate, trimethylolethane tri(metha)acrylate 

*rrJ fe£ !***-** V oM pro pa ntry (meta) acrylate, Trimethylol-propane tris [poly ******** (meta) acrylate], 
pansy (meta) acrylate rou p rop m ^™ l *>^J uncvanuric-acid **************** (meta) acrylate, isocyanuric-acid 
I™:* y ^ Pen (meta) acrylate 
* row *** ™ eB ' ^!™ , ER . S »«* (meta) acrylate, Dipentaerythritol tetrapod (meta) acrylate, 

S^fCS oTthTLve meta. bases - very much - smooth - bridge formation - when stiffening a hardened type resin 



constituent reflex of the ultraviolet rays on the front face of a metal base is very large furthermore, the bridge format.on used for the 
3SS wired board manufacture as a resist for metalworking - what has thin thickness » demanded as compared w«h 
*pe resin constituent, and if thickness is thin, the reflex (halation) of ultraviolet rays m the above-ment.oned 

SSiSSS^a ^ mSoer and the so-called color in JP.51-37562.B, ;P,59. 2 .4 8 47,A, and ^^^.^ 
report "Indicated, however, the bridge formation whose thermal stability of the extinction nature matter was low, or added the 
Sta nat^Tmatter by ftis technique - there was fault to which tinction unnecessary for a hardened type resm constituent 
haooens nhotographic sensitivity falls to, or the adhesive property with a metal base falls . 
raMTmfrSwhich we examined zealously in view of this point - bridge formation -.adding an ultravolet ray absorbent (b-4) a 
SZ rner™absor^nt which prevents the influence of halation in a hardened type resin constant found out that an effect 

SS^tnd^ r,y absorbent generally used, and a, leas, one sort ^fflcj^ ou, of a 

aSi '-acid system, a benzophenone system, a benzotriazo. system, and a cyanoacry.ate ^ ™P«™!» T ^ 2 
r00391 As a concrete compound, furthermore, a phenyl ****** rate, a p-tert-buthylphenyl ****** rate p-octyl phenyl rate ' 2 > 

Sdrox^ benzophenon^2-h;droxy-4-methoxybenzo P henone, 2-h y droxy-4-octoxybenz^ 
benSenone 2 and 2'-dihydroxy-4-methoxybenzophenone, 2 and 2'-dihydroxy -4, a 4--d.methoxy benzophenone a 
Sc^yTme^^^ 

LnEoI 2 Wdroxy-3' and 5"-G tert-buthylphenyl) benzotriazol, A 2-(2'-hydroxy-3'-tert-but> - -5^me%lphenyl)-5-«**** 

wom oTHOwe'ight section inclusion of the ultraviolet ray absorbent used in this invention is carried out to total section of 100 
S of me LSaTtic polymer (b-1 ) for binders, and a cross-linking monomer (b-2). When the ant.halat.on effect .s not fully 
3uS!^Se^^to 0.01 weight section and it exceeds 10 weight section on the other hand, ,t .s disadvantageous ,n cost, 

ASSESS SfflKSS^- the crosslinking density of a hardened materia, may be adjusted to a hardened ^e 
Ssin constitue^ andtta polymerization nature monomer which has one ethylene nature unsaturation machine .n 1 ™^bMta 
■nZ^SSKmcdsJe flexibility may be added to it as an example of a compound, phenoxy d.ethoxy (mete) achate methoxy 
j^StoSPS acrylate, n-butoxy methylacrylamide, iso-bu.oxy methylacrylam.de, etc. ment.on - hav.ng -- these - one 

Tte^rtMmenM™ nature monomer used which has one ethylene nature unsaturation machine in , 1 
Su^ it isSble to use it into 1 molecule which constitutes the resin constituent in th,s invent.on ,n the *° 
— t of Ae cross-linkina monomer (b-2) used which has two or more ethylene nature unsaturate mach.nes. In exceeding the 

iS^S^^Sofid resin constituent obtained improves, a crosslinking density becomes low too much and the 

ITmavmake f hardened type resin constituent contain adhesion accelerators, such as a tetrazole or its derivative A tetrazole or .ts 
SZv Tct raisel ^aSon to a metal side by little addition, as the example, 1-phenyl tetrazole, 5-phenyl te.razo e, a 5-am.no 
t:^ ™^-^7^> a 5-amino y -2-pheny. tetrazole, a 5-mercapto-l -phenyl tetrazole, a 5-mercapto-l-methy. 

toe olr hand bridge formation - the lysis to a hardened type resin constituent - a long t.me - requ.nng - moreover, bndge 
formation - the photographic sensitivity of a hardened type resin constituent also tends to fall 

[Sthe bridge formation in this invention - a hardened type resin constituent can also add a component l.ke a thermal 

used SSSS S the transparent plastics film generally marketed, fcndamentall y 
Kffire^ (polyethylene film) and PP film (polypropylene film) are ment.oned as an example. The thickness of 
a Qunnnrt film (C) has desirable 10-40 micrometers. ... 
iSSS^S^f^no^ in this invention - the operation of a hardened type resm consmuent is descr.bed 
0050 TsurfLe of metal of the base material first made into the purpose as the 1st phase - the above -- bndge format.on - the 
bridee fomarion which consists of a hardened type resin constituent - a hardened type resm layer .s made to form 
"58f] ITS, tZZ n mis invention - a hardened type resin constituent - the resin constant of the shape of an 



aforementioned solution ~ a support films top, such as a polyethylene terephthalate, - an application - drying - a dry film resist - 
carrvine out - this -- a base material - laminating - bridge formation - a hardened type resin layer is made to form the bridge 
formation in this invention - although it can apply using a blade coating machine, a rod coating machine, a knife coating machine, a 

oil doctor coating machine, a comma coating machine, a reverse roll coaler, a transfer roll coater a gravure coating machine, a kiss 
roll coater a curtain coating machine, etc. in order to make a dry film resist form using a hardened type resin constituent it is 
necessary o vaporize a solvent When using the inflammable organic solvent as a dryer, the method sprayed on a base material from 
the method and nozzle which carry out the counterflow contact of the hot blast in a dryer from the point of safety using tfie thing 
equipped with the heat source of the air heating formula by the steam is used. The configuration of a dryer is doubled, chosen and used 
for the DuiDOses, such as an arch formula and a flat formula. „ . , „, ^ 

r00521 It is desirable to laminate and use a protection film like polyethylene or polypropylene for tfie dry film resist after xeransis. 

0053 various technique well-known in the concerned field as the technique of laminating a dry film resist in a base material ~ it car. 
use - bridge formation of this invention - after exfoliating the protection film of a hardened type resin constituent ayered product, it 
laminates by the ordinary-pressure hot-calender-roll sticking-by pressure method, the vacuum hot-calender-roll sticking-by pressure 
method, the vacuum heat press sticking-by pressure method, etc. so that the laminating of the resm const.tuent side may be carried out 

rOOMTwheTthU dryfflm resist is laminated in a base material, in order to improve the bury lump by the blemish on the front face of a 
base material of a resist etc., the temperature of about 120 degrees C is usually applied and laminated, in order [ next, ] to make a 
pattern form - a photo mask - minding - bridge formation - ultraviolet-rays exposure of a hardened type resin layer is P^omied 
r00551 Next, after exfoliating a support film (A), a part (unexposed fraction) for the non-hard spot which used the alka . develope, is 
removed It is also possible to be able to use the sodium-carbonate aqueous solution, the sodium phosphate aqueous solution, and the 
ootassium carbonate aqueous solution, for example, and to add a little defoaming agent and a little surfactant in these aqueous 
solutions as an alkali developer. Moreover, although a spray method is most generally used as the elimination technique, it is possible 
to also make the part substitute for a dip coating. 

[0056] J , 

[Example] Hereafter, this invention is concretely explained based on an example c „ ro „,„H 
[0057] Synthetic example 1 The following (component of thermoplastic polymer A for binders) component was prepared. 
[0058] (Polymerization nature monomer) 

Methacrylic acid 50g styrene 20g methyl acrylate 50g methyl methacrylate 80g (solvent) 

Methvl ethvl ketone lOOg isopropyl alcohol 220g (polymerization initiator) ... , ,„„i,„i 

A^bUilobutyronitril The temperature of a water bath was raised to 80 degrees C, having put in whole-quantity and isopropyl alcohol 
mgZ Lbisisobutyronitril 1 0.4g, and stirring a methacrylic acid, styrene, methyl acrylate methyl methacrylate, and a mefoyl ethyl 
ketone under the nitrogen ambient atmosphere, and the polymerization was carried out to 1000ml 4 opening ^ equipped with 2g 
nifrogen introduction opening, the stirring machine, the capacitor, and the thermometer at the temperature for 2 hours. Subsequently 
atXing the residue of an kzobisisobutyronitril in 5 steps every other hour, « in a flask is raised to the boiling point of 'a solvent ,t 
?s me temperature and also the polymerization was carried out for 2 hours. Then, after the temperature in a flask became 50 degrees C 
orTess the residue of isopropyl alcohol was added, the polymerization reactant was taken out from the flask, and the solution of 
LSdc polymer A was obtained. In addition, the conversion of the monomer mixture in thermoplastic polymer A was 99.5% or 
more and the amount of solid contents in a thermoplastic polymer solution was 38.7% of the weight. 

S»] *e bridge formation which has composition of Table 1 using examples 1-7 and thermoplastic polymer A compounded example 

of comparison 1-2 - the hardened type resin constituent solution was prepared 

[0060] 

[Table 1] 



[0061] 1) 

[Formula 4] q ^ 



C*3 



[0062] 2) 
[Formula 5] 



i 



6|V 



[0063] 3) 
[Formula 6] 



ctv,ococlf-c.cN ; 



[0064] 4) Compound A: p-tert-buthylphenyl ****** rate 5 compound B: 2-hydroxy-4-methoxybenzophenone 6 compound C: 
2-hydroxy-4-octoxybenzophenone 7 compound D: 2- The benzotriazol 8 compound 

E-a-a'-hvdroxy-S'-tert-butyl-S'-methylphenyO-S-****** benzotriazol 9 compound F:2-ethylhexyl-2-cyano -3, 
a'-hvdroxv-S'-methylphenyl) the constituent solution which 3*-diphenyl acrylate ** adjusted is stirred by the propeller type mixer, and 
it applies in coating width of 300mm on a polyester film with a thickness of 20 micrometers, and, subsequently dries using a hot air 
dryKg equipment making bridge formation - thickness of a hardened type resin constituent was set to 15 micrometers Then, on 
the 4 Paint film, after laminating the protection film made from polyethylene with a thickness of 30 micrometers, the slit was carried 
out in width of face of 250mm, and it rolled round in length of 120m at the roll. .... 
[00651 the application film surface was laminated on the copper-alloy base material which carried out decreasing processing, 
exfoliating a protection film in the lamination profit ****s dry film resist to each evaluation technique and base material 

l%of the weight after exfoliating a support film from what Lamination Condition: lamination temperature =120 degree-C lamination 
pressure =1.6kg/cm2 lamination speed =1.5nVmin and the minimum development time above laminated of the sodium-carbonate 
aqueous solution - bridge formation - the time (the minimum development time) which took the hardened type resin layer to wash out 
until a base-material front face is exposed was measured 

[0067] Development conditions were carried out as follows. The result was shown m Table 2 

0068 development conditions : Developer temperature =30 degree-C spray pressure =1 .6kg[/cm ] 2 and the pho ographic-sensitivity 
above - having laminated - although - a support film top - the Mitsubishi Rayon Co Ltd. make - the twice of the — u m 
development time which was made to stick 25 step step tablet, changed and exposed the number of exposure seconds by the ultrahigh 
pressure mercury lamp (USH[ by USHIO, INC. ]-102D), exfoliated and measured the support film above -- time development was 
carried out The number of exposure seconds of the 1 1 step remainder of a step tablet was made into photographic sensitivity. The 



result was shown in Table 2. „,™h. nim ton the Mitsubishi Ravon Co., Ltd. make -- the twice 

[0069] - the resolution above - having lam.nated -- ~ a W « film ^J^™^!^ 0 ' f exposure seconds of 

of the minimum development time wh.ch was made to J^^J^^^ TnC. ]-102D), exfoliated and measured 

shown in Table 2. 
[0070] 

[Table 2] . 



To "required for metahvorking, and the contribution to the metalworkmg mdustry 1S very large 



[Translation done.] 



■ * NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



Claim 1] It is a hardened type resin constituent layered product, a support film (A) and bridge formation - the bridge formation which 
comes to carry out the laminating of a hardened type resin layer (B) and the protection film (C) one by one - bridge formation -- the 
thermoplastic polymer (b-1) for binders in which the hardened type resin layer (B) copolymerized at least one sort of alpha [ which has 
3-15 carbon atoms 1, and beta-unsaturation carboxyl group inclusion monomer 15 to 35% of the weight with 85 - 65 % of the weight of 
the monomers in which other copolymerization in a domain is possible - At least one sort of cross-linking monomers ^which have two 
or more ethylene nature unsaturation machines in 1 molecule (b-2), It consists of a photopolymenzation initiator (b-3) and an 
ultraviolet ray absorbent (b-4). an ultraviolet ray absorbent (b-4) carries out 0.01-10 weight section inclusion to total section of 100 
weight of the thermoplastic polymer (b-1) for binders, and a cross-linking monomer (b-2) -- having - bridge formation - the bridge 
formation characterized by the thickness of a hardened type resin layer (B) being 1-30 micrometers - a hardened type resin constituent 

laaim 5™^n 1 setting - bridge formation -- the monomer which constitutes the thermoplastic polymer (b-1) for binders which 
constitutes a hardened type resin constituent (B) and in which other copolymerization is possible - a general formula [I] 
Formula 1] 




(R is the alkyl group or halogen atom which has H and 1-6 carbon atoms among a formula.) The 10 - 40 % of the weight of the 
3rd-fold affinity matter which consists of a kind or the compound beyond it with which the alkyl acrylate and the hydroxyalkyl 
machine with which an alkyl group has 1-8 carbon atoms are chosen out of the group which consists of the hydroxyafeyl acrylate 
which has 2-8 carbon atoms, An alkyl group 1 -8 carbon atoms That it is the 30 - 70 % of the weight of the 4th-fold affinity matter 
which consists of one sort or the compound beyond it with which the alkyl methacrylate and the hydroxyalkyl machine which "has are 
chosen out of the group which consists of the hydroxyalkyl methacrylate which has 2-8 carbon atoms the bridge formation by which it 
is characterized - a hardened type resin constituent layered product 



[Translation done.] 



